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(54) DRIVE CONTROLLER 
(57)Abstract: 

PURPOSE: To provide a carriage servo device capable 
of stably operating without being affected by the 
eccentricity of a disk. 

CONSTITUTION: A pickup 1 reads an information signal 
from the disk DK. and a preamplifier 2 detects a tracking 
error signal. On the other hand, a carriage motor 8 drives 
the pickup 1 in the direction roughtly orthogonal to an 
information track. A DC component of the tracking error 
signal A including a DC component is extracted (a 
waveform B) by a low-pass filter 4 being a DC 
component separation means through a tracking 
equalizer 3 to be inputted to a comparator 5. In the 
comparator 5, a reference voltage VZ is compared with 
the tracking error signal B, and a timing pulse being the 
on/off timing of a drive control signal is generated. A drive signal generation circuit 6 outputs 
the drive control signal C by the timing pulse, and controls the carriage motor 8, and 




therefore, the stable drive control operation can be performed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The drive control unit characterized by providing the following A reading means to read an 
information signal in a record medium Driving means which drive the aforementioned reading means in 
the direction which carries out an abbreviation rectangular cross with the code track of the 
aforementioned record medium An error signal detection means to detect an error signal from the 
aforementioned information signal obtained from the aforementioned record medium A dc-component 
separation means extract a dc component from the aforementioned error signal detected by the 
aforementioned error signal detection means, a comparison means compare the botii sides of the ^ 
aforementioned dc component and the reference voltage which were extracted from the aforementioned 
dc-component separation means, and output a drive timing signal, and a drive control signal generating 
means generate the drive control signal for driving the aforementioned driving means by the 
aforementioned drive timing signal supplied by the aforementioned comparison means 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the so-called carriage servo system of a disk, especially 

relates to the generation circuit of a drive control signal. 

[0002] 

[Description of the Prior Art] Usually, in the equipment which performs record and reproduction of CD 
(Compact disk) or LD (Laser disk) of an optical disk, in order to read a signal in a disk to accuracy, 
various kinds of servoes are required. 

[0003] The block diagram of the servo system of conmion CD regenerative apparatus to drawing 5 is 
shown. As shown in drawing 5 , the servo system of CD regenerative apparatus rotates by the driver 7 
which carries out current amplification of the driving signal of a servo to the servo equalizer section SE 
which performs the phase compensation and the gain adjustment of the tracking error signal generated 
by the preamplifier 2, and a focal error signal, the carriage motor 8 which drives pickup 1 to radial [ of 
Disk DK ] by the carriage servo, and the carriage motor 8, and is equipped with the shaft 12 made to 
move pickup 1 to radial, and the spindle motor 13 which rotates Disk The whole system is controlled by 
the microcomputer 14. 

[0004] It is the tracking-servo system which is controlled to make the focus of a light beam follow on a 
code track. The tracking error signal which drives a tracking-servo system is generated by for example, 
the 3 beam method, the heterodyning technique, etc. as a signal according to the amount of gap of a 
focus and a code track in the tracking error signal-detection section of the preamplifier 2 interior. And 
the tracking coil which is not illustrated through the tracking equalizer (EQ) 3, the truck control circuit 
15, and a driver 7 is driven, and a lens 1-2 is driven to radial [ of a disk ]. Moreover, carriage servo 
system carries out amendment control of the gap to the code track which cannot be covered by the 
tracking-servo system. A tracking error signal is used also for this carriage servo. This tracking error 
signal is supplied to the carriage motor 8 through the carriage control circuit 16 and a driver 7, and 
drives the pickup 1 whole to radial [ of a disk ]. 

[0005] Especially in various kinds of servo system, the above-mentioned carriage servo system and a 
tracking-servo system have a close relation mutually. While slight gap of radial [ of the truck 
accompanying the eccentricity of a disk etc. ] is followed by the tracking servo, in the radial trackmg 
servo of the truck produced with a reproductive advance etc., a carriage servo covers the big gap which 
caimot be followed. This tracking servo and a carriage servo use the error signal generated according to 
both the shift of a lens 1 -2. Since this error signal also contains the dc component, although it is not a 
tracking error signal in an exact meaning, since it is easy, this error signal is hereafter called tracking 
error signal. 

[0006] The block of the conventional carriage servo is shown in drawing 6 . As shown in drawing 6 (a), 
a carriage control circuit The tracking equalizer 3 which inputs the tracking error signal TE generated by 
the preamphfier etc., and performs phase compensation. The gain adjustment for a carriage servo, and 
the carriage equalizer 19 which performs phase compensation. It is a switch SW4 about the dc 
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component of a tracking error signal. The low pass filter 4 to supply. It is reference voltage VZ about the 
output of the carnage equalizer 19, or the output of a low pass filter 4. The comparator 5 to compare, 
Jswitch SW4 which makes the signal of the carriage equalizer 19 flow through and (ON) intercept by 
makmg the output of a comparator 5 into a change control signal (OFF) Switch SW4 The driver 7 which 
cames out current amplification of the output, and the carriage motor 3 which drives a shaft 12 are 
resembled, and it is constituted more. 

[0007] Now, after the tracking servo has started, the disk shall rotate. A tracking coil drives by work of a 
tracking sen^o, and the lens 1-2 follows the truck top. However, there is a limitation in flatteiy of a lens 
1-2, and before exceeding the limit, it is necessary to drive the carriage motor 8 and to carry out number 
truck operation of the pickup 1. AO of drawing 6 (a) The wave (drawing 6 (b) AO) in a point shows the 
situation of the dnvmg signal of this pickup 1 . The carriage equalizer 19 passes a dc component among 
this tracking error signal, and let it be the waveform characteristic suitable for supplying the carriage 
motor 8 ( drawing 6 (b) BO). If the tracking error signal changes gradually according to flattery of 
pickup 1, this wave sets to a comparator 5 and it is reference voltage VZ. It exceeds Thereby a 
switching pulse is a switch SW4. It is supplied. Instead of the carriage equalizer 19, a dc component 
"^^y u o®,^^''?'' ^y *® ^"""^ ^o^sider as the input of a comparator 5. And it is a 

^tch SW4 about Its HARASHIN number for carriage servoes. It switches and a signal CO ( drawing 6 

(b) wave of CO) is supplied to a driver 7. 

[0008] It becomes the repeat of the same operation after that. That is, the lens 1-2 of the pickup 1 
mtenor biases by flattery operation of a tracking servo, and the dc component of a tracking error signal 
is reference voltage VZ. Whenever it exceeds, the drive of the carriage motor 8 is performed 
mtermittently. ^ 
[0009] 

[Problem(s) to be Solved by the Invention] However, a servo circuit is seriously influenced of the 
voltage vanation by the eccentric component of a disk, and the above-mentioned conventional carriage 
control cu-cuit cannot generate the stable switching pulse. Moreover, since carriage is driven by the drive 
current output which has an eccentric component, the operation of the carriage motor 8 itself is not 
stabilized, that is, m drawing 6 (b), the wave superimposed on the eccentric component from the 
carnage equahzer 19 outputs - having (BO) ~ this change component is outputted to a driving pulse 
(CO) as It IS Smce dnve power is the integration value of this wave, if the forms of an eccentric 
component differ to timing at each time, this integration value will not be fixed, either and stable fixed 
dnve current will not be supplied to the carnage motor 8. Moreover, wave CO A pulse will be divided 

rnmrn^i. if ^^T^^ ^ ^^"^ "»^We operation in the carriage motor 8. 

[0010] Furthennore, there was a problem that it was accompanied by difficulty also about the design of 
an equalizer from which these faults are removed. Drawing ? shows rotation of a disk and the relation of 
an eccenfric component. Usually, in optical disks, such as CD, eccentricity as shown in drawing? (a) 
arises under the mfluence of the backlash when equipping the eccentricity of a tnick, the deflection of 
fte ^s of rotation of a motor, and a turntable etc. The solid line of drawing is the concentric circle of 
the fruck which makes O a medial axis. However, when rotation of a disk starts eccentricity, in order to 
rotate focusing on O from which only distance d shifted [ medial axis / O ], the locus of a laser beam 
follows a circle like a dashed Une. Altiiough there is eccentricity when a tracking servo is applied, while 
playmg this disk, pickup 1 is controlled to follow the buck top of a solid line faithfiilly. At this time the 
en-or signal generated by the preamplifier 2 will contain the so-called eccentric component, and senses 
as a sme wave which changes to positive/negative on the basis of tiie lens pin center,large position in 
pickup 1( drawmg7 (b)). This eccentric component also becomes a maximum of 300 [mum] grade 
^^^'^^^^^%^P]'^^2,^{^^^ of 2d and the eccentricity of the disk itself and mechanical bias 
a-e doubled m fact. In CD, smce a disk rotational frequency is 500 [rpm] - 200[n)m], the eccentric 
frequency component is about 8[H2]-3[Hz]. On the other hand, it is recorded by the predetennined track 

Sie leni f VT A^"^T ' i""??,^"^^' T"^^ ^ P^"P^^^ ^^^^ circumference, and 

the lens 1-2 ofthe followed pickup 1 follows the track top towards tiie periphery gradually with tiie 

tracking coil. Therefore, a tracking enor signal has an eccentric component and turns into a signal with 
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mnf P***^^ changes to radial per one revolution ( drawing 7 (c)). 

[001 1] The equalizer property of removing the above-mentioned frequency characteristic is shown in 

^mmgl . As a design condition, it is **fl . In tiie following direct-current fields Carriage motor driver 

Si^ fromTr hn": ir^r f"^"™^ ^^"^^ ^ P"^^^ «f ^0>' ** ^PPly f2 (about 1 
IHz]) from fl (about 60 [mHz]), attenuate gain enough so that tiie carriage motor 8 may not drive bv the 

eccentiic component, and remove tiie eccentiic component of 3 [Hz] - 8[Hz], ** It is Gl in order to 
moZ^R ^ servo oscillates for phase lag. Having a certain amount of gain etc. is mentioned. 

W. tl. r!^? ^"^1^^ above-mentioned property has tiie character in which tiie contents demanded 
from tiie conditions of ** and tiie contents demanded from tiie conditions of ** conflict it is 
accompamed by circuit design top difficulty. Gl [ moreover, ] **** - a certain amount'of gain camiot 
remove a requu-ed hatchet eccentricity component completely 

[0013] TTien, the purpose of tiiis invention is to offer tiie drive control unit which performs operation 
stabilized witiioutbemg influenced ofan eccentric component "perauon 
[0014] 

^n^i^^i ^i^^- What is necessary is to detect only a dc component from tiie fracking 

non iT^T ™^ '"'T'^' component, and just to make it the composition which does 
Sc^ ^oS.'"""' "'^ ' direct-drive control signal, in order to solve tiie above-mentioned 

[00 15] Namely, a reading means by which tiiis invention reads an information signal in a record medium 
and dnvmg means driven in tiie direction in which tiie abbreviation rectangular cross of tiie rSg 

^^^.'"^.1°"*.^ ""^'^ '^'""'^ ^ detection means to delct 

an error signal from tiie mformation signal obtained from tiie record medium, A dc-component 

SS°s'!d'^!T/ti! T^"' ' component from an error signal, and a comparison mea^s to compare 
^Lr«?nn dc Component and reference voltage which were obtained from tiie dc-component 

separation means, and to output a dnve timing signal. It has a drive confrol signal generating means to 
generate tiie dnve confrol signal for drivmg driving means by tiie drive timing signal supptifdXle 
companson means, and is constitiited. e e suppucu oy me 

^[0016] 

" ^r!^!:t°1^ ^'T'P'^ <^oniPOsition means of tiiis invention is shown in drawing 1 (a) and 

an output wave is shown m drawing 1 (b). According to tiiis invention, tiie pickup 1 whidTrfiadinT 
means reads m a record medium tiie information signal which also corJtains error Moin^^tio^J^ ^ 
tf^. fTTv- '"'^ '"PP"^^ preamplifier 2 which is an error signd "on 

ZZ' T^-^ '-^"^ tiie carriage motor 8 which is dri^g 

Z^^^T^ ^r^'^'J^ ^""^ "^^^ abbreviation rectangular cross of tiie picLTF^tii 

- ? 'T^* ^^^^ compensation is carried out witii tiie tracking eqiLS 

drmgj. (b) A), a dc componem is extracted by tiie low pass filter 4 which is a dc-con?ponent 
Wth^r ""'^ ^"^^ ^d tiie fracking error signal containing tiie dc con^^Znt ^nerated 

rrfet^e^^rvZ ^^T^Sl' ' ""^'^ ^ -"^P^'°" A -mp "is 

''^^ concemed is compared and a timing pulse is generated 
T^e dnve confrol signal generation means 6 generates and outputs tiie drive confrol signal (tilsSng 
C) for dnvmg tfie carnage motor 8 by tiiis timing pulse. A driver 7 supplies drive cuirfnt to Ae cSf 

^^^"^^^^ °f '^^'^ ''"^ stabn^d fs ' 

[0017] 

dSg.'^ '"^"^^^^ """"^P'' ^""^ ^^^"tion is explained based on a 

(i) The composition of tiie carnage confrol circuit of tiie 1st example of tiie 1st example tiiis invention 
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comparator 5 is reference voltage VZ about the dc component extracted by the low pass filter 4. A 
comparison signal is outputted. A ramp generator 6-1 generates the lamp wave which drives the carriage 
motor 8 by making this comparison signal into a timing signal of operation. The offset generating circuit 
6-2 sets starting (offset) voltage as this lamp wave. An adder 6-3 adds the lamp wave generated by the 
ramp generator 6-1, and the offset voltage generated in the offset generatmg circuit 6-2. And switch 
SWl ON/OFF operation is performed by making the ou^ut of a comparator 5 into a switching pulse. 
[0019] Next, operation of the 1st example is explained with reference to drav\dng2 , drawing 3 , and 
drawing 5 . As initial condition, the system is equipped with Disk DK, the spindle control circuit 18 
which a microcomputer 14 controls outputs a driving signal, and current amplification is carried out by 
the driver 7, and suppose that the spindle motor 13 is rotating. From pickup 1, RF signal is reproduced 
from the code track of Disk DK, it is a preamplifier 2 and the various error signals according to the state 
of the reflected light are generated. RF signal is made binary here and supplied to a digital disposal 
circuit 9. The error signal of the speed control obtained from the modulation frequency of RF signal is 
supplied to the spindle control circuit 1 8, and a servo commits a digital disposal cu-cuit 9. Thereby, the 
supply current of a spindle motor 13 is controlled and Disk DK is carrying out the degree rotation of 
fixed speed. On the other hand, from a preamplifier 2, a focal error signal and a tracking error signal are 
generated. A microcomputer 14 is ordered to HiQ^k control circuit 15 to close a tracking loop. 
Moreover, instructions are taken out to the focal equalizer 17 so that a focal loop may be closed. In order 
to access the information for which it wishes, a microcomputer 14 controls the whole circuit and reads 
the sub-code of Disk DK from pickup 1. And the number of tn^ks to the place where the predetermined 
information for which a user wishes is recorded is calculated. Subsequently, the carriage control circuit 
16 is controlled and the carriage motor 8 drives so that the carriage motor 8 may be moved to a target 
SH^l^,P9Sti^- Pickup 1 shall perform reproduction operation from the target truck, after movmg near 
the truck to wish to have. Position control of the lens 1-2 in pickup 1 is carried out to the position of an 
abbreviation lens center with the tracking coil. 

[0020] Now, the wave of each part of a carriage control cncuit in this example is shovra in drawing 3 . 
Wave Al It is the output of the tracking equalizer 3. Time TO The lens 1-2 in pickup 1 is located in a 
lens center, and the potential of a tracking error signal has it near zero mostly. Next, Disk DK follows on 
rotating, the lens in pickup 1 drives, and flattery of a code track is begun. When pickup 1 begins 
movement towards the direction of a periphery gradually, it is the output wave A 1 of the tracking 
equalizer 3. It changes being accompanied by the fine change by the eccentric component. This tracking 
error signal is added to a low pass filter 4, and the wave from which the eccentric component was 
removed is outputted (Bl). A comparator 5 is supplied and this output wave is reference voltage VZ. It 
is compared. 

[0021] Now, the tracking error signal goes up with the shift of a lens 1-2. Subsequently, time Tl The 
low frequency dc component is reference voltage VZ. If it exceeds, a comparator 5 will output 'H' level 
voltage. The output of this comparator 5 is a switch SWl as a switching pulse. It is supplied. This switch 
SWl When a switching pulse is 'L' level, grand voltage is supplied, and it connects with the output side 
of an adder 6-3 at the time of 'H' level. That is, simultaneously with "H' level supply to a ramp generator 
6-1 , It is a switch SWl . An output is also connected to an adder 6-3 side. And offset voltage beta of the 
offset generator 6-2 is outputted from the grand voltage level till then. 

[0022] On the other hand, H' level voltage of a comparator 5 is supplied to a ramp generator 6-1, a ramp 
generator 6-1 makes a switching pulse a trigger, and the lamp wave of the speed alpha decided by the 
time constant of the integrating-circuit slack ramp generator 6-1 is generated ( drawing 2 (b) wave D). 
For this lamp wave, it is added with offset voltage beta which is supplied to an adder 6-3 and supplied 
from the offset generator 6-2, and the wave of drawing 2 (b) E is a switch SWl . It is inputted. Switch 
SWl Smce it is switched to the lamp wave side, the wave of E is supplied to a driver 7 as it is. In a 
driver 7, current amplification is performed and the drive power of the carriage motor 8 is outputted. 
The carriage motor 8 starts a drive for pickup 1 to radial. 

[0023] Time T2 when drive power is supplied It sets and pickup 1 moves by the number truck towards a 
penphery rapidly by the drive of the carriage motor 8. Then, the relative position of the lens 1-2 in 
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pickup 1 changes to an opposite side, and the tracking error signal accompanying it also changes 
rapidly. Then, time T3 Wave Bl of drawing 3 which changes with low pass filters 4 transitionally It is 
reference voltage VZ again. It is less. Therefore, the output of a comparator 5 serves as 'L* level, and is a 
switch SWl . It changes to a gland side and the drive power of the carriage motor 8 is no longer 
supplied. 

[0024] After that, with progress of time, in connection with the shift of a lens, tracking error voltage 
begins elevation and the same operation as the above is repeated. The driving-signal wave of the 
carriage motor 8 is CI . Like, an intermittent pulse is always stabilized and can perform a next door and a 
carriage servo. 

[0025] Here, from the drive start point, speed increases linearly and, as for the drive speed of a carriage 
motor, is made good [ the drive method with which the relation of the time and speed of slowing down 
linearly and stopping from a certain point in time changes to a triangle type or a trapezoid type / a motor 
efficiency ]. Therefore, what is necessary is just to set up a driver voltage wave to which this motor 
efficiency becomes good. Specifically, it is Ae voltage at the time of movement of carriage starting beta 
0 When it carries out, the point, i.e., driver voltage, that raise voltage from suitable offset voltage beta to 
a linear, and movement of carriage starts is beta 0. When it becomes, a wave to which drive power is 
turned off [ it ] is desirable. Therefore, what is necessary is to define starting voltage by experiment etc., 
to change Ae integration constant of a ramp generator 6-1, and just to define a circuit constant so that it 
may have the inclination (speed variable alpha) of the optimal lamp wave. In lamp wave generating, the 
general triangular-wave generating circuit which used the operational amplifier etc. can constitute. 
[0026] According to the 1st example, a tracking error signal is [ only only being used as trigger 
information, and ], and the carriage servo which there is no fear of being influenced of an eccentric 
component, and was stabilized is performed. Moreover, by the offset generator 6-2, the speed variable 
alpha can design offset voltage beta which is the starting voltage to the carriage motor 8, and the lamp 
wave slope sxiitable for performing carriage motor operation stabilized by the ramp generator 6-1, and it 
can respond to the design change by the model easily. 
^ (ii) The pulse modulation generated using the counter is used for the 2nd example of the 2nd example 
tfiis invention instead of the lamp wave of the 1st example, and it drives a carriage motor. 
[0027] The composition of the carriage control circuit by the 2nd example is shown in drawing 4 . As 
shown in drawing 4 (a), the carriage control circuit 16 TTie low pass filter 4 which removes an eccentric 
frequency component from a tracking error signal. The dc component and reference voltage VZ of a 
tracking error signal which are the output of a low pass filter 4 The comparator 5 to compare, switch 
SW2 turned on and off by the output signal of a comparator 5 And SW3 The counter 6-4 which begins a 
coimt with n dividing clock which initial value was set up in the microcomputer 14 grade, was reset 
when the output of a comparator 5 was level, and was inputted when it was 'H* level, A reference 
clock n dividing The counting-down circuit 6-5 to carry out and the PWM circuit 6-6 which performs 
PWM (pulse widthmodulation) based on the count output of a counter 6-4, and outputs a modulation 
pulse, It has the capacitor C which works as a low pass filter for cutting the high frequency component 
which the PWM circuit 6-6 outputs, and Resistance R. 

[0028] Next, operation is explained. Since the procedure of tracking error signal generation is the same 
as that of the 1st example, explanation is omitted. A tracking error signal (A2) is impressed to the 
carriage control circuit 16, and an eccentric component is removed from the tracking equalizer 3 by the 
low pass filter 4 (B-2). The cut off frequency fc of a low pass filter 4 is generally set as 150 [mHz] 
grades, and it is designed so that it may have sufficient damping property on eccentric frequency (about 
3[Hz]-8[Hz]). A comparator 5 is output B-2. A dc component and reference voltage VZ It compares and 
a switching pulse is generated. 

[0029] output B-2 Reference voltage VZ the case where a switching pulse is *L* level in below - switch 
SW2 And SW3 it is in an open state Therefore, driver voltage wave C2 It is *L* level and the 

carriage motor 8 is not driven. Moreover, since the switching pulse has reset the counter 6-4, count 
operation is not performed, either. ^ 
[0030] Next, output B-2 Reference voltage VZ When it becomes above, the output of a comparator 5 is 
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set to level, and it is a switch SW2. It is supplied. The clock which the counting-down circuit 6-5 
carried out the clock supplied n dividing, and was carried out n dividing is supplied to a counter 6-4. 
Since reset is canceled by the timing pxilse, a counter 6-4 begins count operation. The counted value 
which is the parallel data which a counter 6-4 outputs is outputted to the PWM circxiit 27. The reference 
clock is inputted separately (not shown) and the PWM circuit 6-6 generates a pulse in the pulse width 
corresponding to the counted value which a counter 6-4 supphes. Switch SW3 Since it is in an injection 
state by the switching pulse, it is this wave C2 by which pulse modulation was carried out. It is 
outputted. This pulse is removed by the capacitor C which is a low pass filter, and Resistance R in a 
high frequency component, and serves as the driving signal Vo of the carriage motor 8. 
[0031] Drawing 4 (b) is C2. It is instantiation of the wave in a point. The width of face of the pulse of 
the beginning after sv^tch SW3 ON by the switching pulse is defined by the initial value which a 
microcomputer 14 supplies to a counter 6-4. And with the increase in counted value, pulse width became 
large and is reset by the switching pulse OFF. For example, if initial value sets to *30*, the pulse 
corresponding to this value v^ll be outputted first, and, subsequently the output of the pulse 
accompanying elevation (3l\ '32\ — ) of counted value will be performed. 
[0032] Since beta is defined according to the 2nd example by the initial value to the counter 6-4 to 
which the variable of a drive wave is given vdth a microcomputer 14 as mentioned above since only a 
switching pulse is taken out from the dc component of a tracking error signal and a driving pulse can be 
generated by performing pulse modulation, and alpha is defined by the division ratio n of a counting- 
down circuit 6-5, a wave design can be performed comfortably. 

[0033] In addition, it is better for economical efficiency to use other system clocks, although a reference 
clock may hold the VCO of exclusive use inside. Moreover, the oak fixed value which may set up with a 
DIP switch etc. instead of a microcomputer, and does not need to be changed suitably is sufficient as 
initial value. Furthermore, the output of a comparator 5 is inputted into a microcomputer 14, and it is a 
switch SW2. And SW3 You may make it a microcomputer 14 control. 

[0034] Moreover, although PWM was adopted since the drive current wave type to the carriage motor 8 
should just gain in electric energy on the abbreviation straight-line target, other methods may be used as 
long as the area of a pulse increases linearly, for example, it is good also as a Pulse-Amplitude- 
Modulation (pulse amplitude modulation) circuit, and an output wave like drav^ng 4 (c) obtains the 
PWM circuit 6-6 in this case - having — this method - the carriage motor 8 - being stabilized --**** 
of operation - things are made 

Other modifications, in addition this inventions are not based on each above-mentioned example, but 
can be applied to various examples. The flexibility dealing with a model can also be extended by 
reference voltage not being a fixed value, making a change possible with a microcomputer etc., and 
considering the property of a low pass filter as fixation. The waveform generator generally used can be 
used for a drive control signal generating means, for example, an integrating circuit, a staircase 
generator, etc. can be used for it. 
[0035] 

[Effect of the Invention] Since the drive wave which removed the influence of an eccentric component 
can be used according to this invention the above passage, the stability of a servo is improved. 
Moreover, since it designs as a drive wave and the generated wave can be used, the wave design for 
which it is suitable according to the property of equipments, such as a motor, becomes possible fireely, 
and it can be easily coped with also to a design change. 

[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

ir™sl?y ''^^^ translated by computer. So the translation may not reflect the original 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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1 SriSffi h 7 •/ kB&ii^s*ipitcigi!rrs . urn. 
mmmm^c i lt^ ^ u >y s^'t-^ s i:um 



mG^mmfft a p) (12) ^ H 1^ ^ f| (a) 



(a) 

23 4 



LRF 
(fc*€OmHz) 




(b) 




(2) 

1 

immm^mm^m-i^i6iib^tif:imm.m^-^km lo 

[0001] 
[0002] 

imkCTfm} CD (Cocpact disk) ^L<iiL 

D {Laser disk) ^<03tT X^'<oaiH»H4^ff ^Sl 

[ 0 0 0 3 ] S 5 fcHRW^rC DS4§iao-9--,KSO 
■t-'-tC^Ji. r»;r>7'2tcJ:04«$*i^h^ y=¥ 

[0004] 3Kb--A(;o)l^i&i^ h 7 -y i?±fc:ji«$ 
b 7 y ^:^^1^-5K^5rffiiS1-S h 5 y ^ y^^x^Hl 

r y r yr 2 wasw h 7 -y ^ v^x^-m^^itfiSP-CTi 

^t^fSb^-y^J'iOXVcTjfifcfEt/ifi^fc U-C5feJS$ 
nS. -eLT. h^ y^yi^^ay^-f {EQ) 3. h 
7>y^'rjyhn-;HlI8Sl 5. H7-<>'\*7J'igT0*L 

i'<r)^mnmmth, tit. ^+D yj^'Hf-;j<^ 

Ji. h5>y^fV^^1^-'-K^T-;!f>'^--CS'^rvMtSJh7 y 
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2 

^JlC:<0^f-v'J>yi^-^tct>liffl3it4. CKOh^-/ 
=^fy^X7Hi^fi. ^■v'J-y>''3yha-;HlI8Si 

ii. t•y^'T•yrl^«cS•T-fX^'<omtrlio{^Slirf 
t, 

[0005] ^aoi^-^lf^O^-CJi. i^tc, JJE^i' 

=5:R«t&S. T-f:^^'<7)(i'll>^t#d h^ y 
-^MffMb^^jiXvi V =j /^yif^-if^zi. Oiefif-r* 
-^r. S4«03t?T^tc:ff -jT^^S h ^ y ^' omtrifei 

^<0. Y'y',^yy^~if'r^\mm:%-fi\^^%-fiXV 
^ U y i^-d^3!)i;er>''C— . h ^ y ^yi/-^- 
-;J?Xt^^^'y«yi^-4f«. ^tt^i^xi-2C0ffifflfc 

^^x5-ffi^-CJ±^rv^*>\ OT. ^^ti\h^(rmmm 
h ^ >y =^y^^x^-fi#fc a . 

[0006] tS!*<0^-v y "/ -y^-if-crrfxi y^^mb 
fc:^. 06 (a) ^-fry-yv'nyho 
-;ngssii. r y ryr^-c4j£$*ut h y -,^y^:L 

n 7>f -r 3 fc . ^-v y y i^-;KiO!tJ6<7)yM >1l^i: 
fi[ffl*i®^ff3^^y-yi^M37^-!fl9t. h5-ydf 
y^^X5-«#C7)ElgJ«t«-*X>f «y^SW4 tttJ&l-i 

0- y\-X7^;l':J'4i:. =^f^y yi^'-f n^-fif 1 9<0{ti 
:>jX{in-/s-X7 /P^' 4 (Ti^-n 5:S56«E Vz i: JtS$ 
■f&^yy'CW— ^'Si:. ^y)^V-93<n\i^-h^mm 
fflim^fc LT'^r^' y «y i^M n 7>f -ri 9 <^-^S:^31 

>yf-sw4 <^ai:J3^«S[Ji®-rs K^^VN'T t , ai 2 

[0 007] h^«y^y:?'-9--5j^3{p>A»-?Jt4Jt® 

1^-^Ct7)^^tJ:0h^ y^y^^3>f;i<;!)^»$ii. W 
yXl-2{ih7 y^±$:3i1s!LTVK. L*^L. U^X 

1- 2<7)jetaefc:JiKISL*ifci). -eoffiSJ^SiSloK:^-^ 
y y 8 LT tr y r >y r 1 Srta h ^ >y 
m^'^^hW^iyh. 06 (a) COAo ^tiJftS» 

}g(06(b)Ao ) {i. c:<oe>y^T«ync7)rawi 

^<^^&SLTV^S. ^+y yi^M37>f^l9{±, 
>! £0 b ^ y y^OL^-m^ff) d ^>tt^5)-$-3ffii$-fr 
T . ^^r y -y i^'*-^' 8 {Cfit«&^6«0fc:JttS»3B1ttt 
t-ri. (H6 (b) Bo ) . t y^T'yri<Oi&ta!tfi! 

v^h7>y^y^^x7-<i^T&«^>?fc3gfl:tTi^<t, 

h, dittiOx-f •yf->'^'yt;l,;^*s;:^>f .y^SW4 

dE-^y yvM37^1fl9<^i>'9t=. P 

OA:^]fc-rSC:i:t,J>S. -^-tT. i^.Odf-vy>yi^ 
-^Kfflffifi^i&X'f ■yf-SW4 TX'f yf-y/LT, ^1 



(3) 

3 

-^Co (06 (b) Co (DW^) *JK7>f>'N'7tfitJ&S 

[00 08] ^(/ymmtmf^cTymomLb^sh, -p* 
TirtiS«ou>xi-2A*i@fi[t. h^-y^y^^x^-fi 

[0009] 

4)■tJ:^.mBM^O|^Sr1^-5^^lllSi^*5^:«ct:gft. S 

06 (b) tfcV^T. ^^'J-v>'M3 7^ifl9*»^>lg 
't^«^3!pSg$it>tag^tliA$iiS (Bo ) i:. 

sssiws^'e<7)tiW'?;u;^ (Co ) taj^^ns. 

SSaS:^j{ir<7)89e<7)S4Hi-C&SC:i:*>/5>. ttHliO^' 

ik^tl^j:\>\ tfc. aggCo <7)®l>'t;l.x (06 (b) 
Co ) ffiXoiZfVl-Xit^^ix^ Zitifi^^Vyi^'t 
-^8 t^Scg^rirf^^?! ^ LT t * d corfc I. . 
[OOlO]sgfc:. .lii^^^l^^Sid^^f 3^ 

it. 07«T>fX:?<ollI5Ei:®l>l£^^H^J^^L7tt 

b tm^mmmizX 0 . 07 ( a ) iZj^X d 
'C»*^^tl.. 0<O|gSS{iOi&4"ll4ttt-rSH5 y^'«Oll 30 
'tfl-CfcS. U»L. ■f-fX^'<olll?E*i(i'i:^Srig::-t^ 

't"i:^o*><5>isitdys{tx^:^o' s->t"W=iiisE^ 
(07 (b) ) . tMs^hmm.'jtxt. m:k2A(n/m& 40 

fc*c3 0 0 C/tm:) setters. CDT 
T^X^'|ll?EjgDEf«5 0 0 CrpD :)-2 0 0 Crpo D 

^io-c. -f•^o^i'll^^^Sia«^li^«>8 chzd ~3 chzd -c 

7/^e>yf- (gUitf. CDTJil. 6 Cjum/lHl 

<r>vyX\-i\iV=y-,^y^ziM\,\,z^'^%.n\,z^mz 
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4 

(07 (c) ) , 

c A m ] •c=^ A- 'J -y v^-^j'sgamEAsii^-rs ^ t 

(06 (b) Co COAVUX) . ©ffl't^^^J-t.to-C'^fY 
'J-yv^-^^Si^l^^ix^rV^ia fi (I«j6 0 CmH 
zD ) *»/i.f2 (*!;i CHz] ) tc*>{tT+5i-y>f y^JS 
g$-frT. 3 CHz] ~8 CHzD <0#tJS^S:i^-rSC: 
fc. ®CHa»h,«;t»=^f^y•yi^'1^-.i^*c^ig•rs^05• 
fi&ih-tSfc»Gi tfeSSJS«oy>f y5:*LTV^ac: 

[0012] L*»L, JiE!i^{±®£^^*><i,g^§tt 

teJrW-rSfci^. Iil!»^±Mti&ffd. Gi \z 

[0013] -e^r. O't^js^-to^ 

[00 14] 

[0015] ^£h*>^wm.. mmm-t,'mm^ 

i}>t>^hti.tdmm^ ox7-«^jsiai-r5X7- 

m/jtm.^^b. %m/hmm-m-^h%hf\jim^ 
mtb^mKb<7mi^)m\.x^9A 

[00 16] 

[f^ffl] 01(a) \i:Mmmm%.(r>wm. 01 

'mbnzx.v-mi^%>'^timm^mhW). x 
v-mm^xhh^'iTvr'ziiz^^hxvv 
^y^fy^^x^-ffi^sjas^fis. m^^xh 

^^•v'J yyt-rJ'Sli. t>y^'T>yTl^S^««aO 

1f«h^ yJ'tB&ii3c-rs*-|6i(c:ga!rts. r^)Tyy 

y^y/^ 35>f 1f 3Tfiffiffl}fiSix (01 
(b) A) . SS[B£»^gt¥ST*SD-yN-X7-fyU:? 

Axm.wmifmii^ti (i^0b) , itsK^ST^sa 



(4) 

5 

[00 17] 

*i6H8<om 1 ms&m<o^-c y >/ y h o~;miSt(om 

[0 0 18] a--''{;^7-<;l'^'4{i. f^'y^y:?^^^ 
5>f-!f (EQ) 3J:0ffi«&$n>:!h7>y=^y^^X5-« 

£E5:^S^S. mmie-z\i. yyv^m-^e-iT^ 
&^tlt:yy'mb:i^y-k'y hmmSie-zT^^tl 

1 {irjyy^lx-^' 5<7)Si^^X^ -y^yyfVVXk LT 

[0 0 19]»Ct. Sl|ISfiWlc^«f^2:a2. @3ai^ 30 

^ iAimm-hx\:yY)V3yvu-A'm,\sim 

>K;l^t-^'13*«LTV^Sfc1-S. tr •y^'T yr 
1 *»^>ttT -f X^' D KWiiffi h 5 y ^> R F«^*q? 

xey hvi-r? y h u-)vmn 1 8fc:ffij&3ii. 

m< . ^tit ct 0 . x\:yY)\^~f 1 3<^)«j&m^ 

ry r >'7'2*>/i>li7 :r-*xx7Hl-^&t;f h 7 -y:^ 
^•^j^x^-ft^^^itS. V'f^'nnytra-rJ'l 
4tt. Vy-/^yyiv-T^m\:^i>Xo\iihy-/^ny 
Vxi-)vm,i3iiz^^h. ±tz. yit-axiv-r 
SrWt«>J:5t7*-*x>f37'fifl TlcJg^S^Hl 
■r. v>fi'n3ytrji.-^'i4{i. #ai-«.i9S5^T^' 
-bX-TittotHIffi^^MffllLt'y^'ryriiO. 50 
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6 

a-tsm^£oiB^wstLT v^&j©m*-c« h ^ >y 
gt^tw-rs. »:v^-c% ^+y y 8 5- a^h^ 
«y^'fiSfc^$-frS iofc^A'y -/vay ho-;ng 
ISl6SrSiJffilLT^^y>yvt-^83M)$ix4. t 

v^r'yriMmm-rtvy-;rTm<i:miLit^. a 

^h7>y^'*>^.ll416f^^tT-5TV^St<7)i:-r4. tr 

•y^'r yrirt«o^y:2:i-2ii, ^vyx-^y^<r)&m. 

[0 020] H3K:2|s^09(Ct5ftl,^^y yi^' 
^yy^a=y^^3ff)^^Xhh. VmTt, izyfy^^T 

yTii^coi'yXi-ziii'yx-tyi^iz&mv. hyy 
^>:J^x5Ht^<0Sfi[{4{J»-b'o#i£tJ>5. iJcfc. 
X^X^DK*«IiI^&fc#V\ e-y ^'r«y 7*1 rtOU 

yxi/!mi^fi'm}-yyi!'<^mw>t, y^-y^r 
'y-r\fm*i\z^Wjnzmxms^w>h}L. vy 

5-ft^{4o->";;^7-f/P:J'4fcJni.^fi.. H't^iW* 

^^^ixf^m^taij^ti^ ( Bi ) , .r£oa}:>jsgg{i 

[0021] f5y=3f>'^^x5Hi-^«P'>'Xl 
-2<^fi[fc«t±#LTVK. »CV^-C. I^SllTi iz^co 

rJ'SJl 'H' U'^l-mSiriHiJ-t^. Z(r>ayy^u-^ 
5(0SifHpX^ y^yyfVVXh. LXX^ y^SWi {: 
ffil&^ftS. C:c7)X>f yf-SWi t±X^ -y^y^/JVUX 

^^(ot^m^e-seotiiMzi^m^tih .-^to. 
yyyim^i^6-i^(o *h' v^A^tmrnzx^t 

•y^SWi <oaJ:»)t>JO»S6-3ffi!lt«S^$*lS. -ft 
T. ^tltX'<7)^yy\^nEtl^^fl^^i:>^y-^'yh^ 

[0 02 2]— ^r. nyAV-^-ScO 'H' UKjl/MB 

liyyT&mske-iizm^^fi. yyyi&m.^e-i 
lix^ y^yyt^ii'X^ Y ^Jt't LT. m^^^tihy 
yyimsEme-iffm^i:xm.hx\:~ k aco^ yr 
mi^-fh (02 (b) a^D) , c:w5>r»{±Jn 

SS6-3t:ffiJ&3*l.. :t7-fe-/h^S6-2*>/i>fitiJ&$ 
ixTV^S:t7-fe-y hmffii9tJll»§<lT. 02 (b) E 
<OiSS»!&»X>f .y-^SWi tA:»J$tl.S. X^ yf-SWi 

<^«g^H5'fA'7tfla&§ti|,. H7^A7TI4ftS[ 
JiS?rm\ ^A- y >y v't-:? 80^!l«*?:tli:>J-r 
^-s-y -yS^'t-^J'SJl. ^1imz\: yifT-yTl 

ioo23\mm:))ifi^^tix\^mmT2 ttjv^ 



(5) 

7 

THIS. aynu-^'5ff)tiiiJli 'L' UKtU 

[0024] ^comt. ^siKogjSfc^fcpyxoiiia 
sg^iici c7)i 3 izmm^^vi'Xifit ^ o . u -y 

[ 0 0 2 5 ] iJlT. ^-v 'J >/i^'t-^'«OffiiMffl^{i. 

[OO2 6]milli60Hc<kn{f, h7-y^y^^X7- 30 
4f A- 'J y v^t-^ 8fc:itrSi^&m£E-C*l.:t7-fc y h 

m.a J: o^-rs ^ bifi-c^ . mmizx agtf^ 
(ii) m2mm 

^fim<7)m2ms&mi. mmnmoyyrmizith 4o 

[0027] 04tm2||ifi0!lfcJ:S^^U«yv3yh 
u-}Umimm&f:^. S4 (a) fc5rtJ:3fc. # 
-yi^'nyho-zmiSSl 6{i. h^ y^V^^x^- 

fc, o-yN-;^7-f;i/^'4tfr)aJ:^iT*Sh^ ydfy^<x^ 

-if 5b. oyf^V—^3(/)^^im\iZi:*)ity^y^ 
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"L" U''<.;KOi:#»J-b-y 'H' V<)V<Db% 

X:)j^tifin^ma '•/ifT/}^yhi:W)?>/7^y^ 

6-4 S^^a y:5'&ni^jg-tSi)-Sffi6-5t. /i^ 
y^f 6-i(0:^^yhtil,:fjiycl,ZPWm (pulse widthood 
ulation) Srff^^^^NVWX^IlSiJ-ri. PWMISISS6-6 
fc . PWM|ilS&6-6<7)ai:^-rs^v^^a3aiSi»-S;* -y h 
i-htiiibcov-J^xy ^ )\^^bLX@<ayfy^CR 

x/mnRb. mit. 

[0 0 28]»:tiM^s-iiBWS. h^-z^yj/x^- 

^^^<^#JS*T14. ^lUSS^gtl^^cOT-fiBHtt 
^-rS . y >y y 3 ^ h o-;Hlli» 1 6 b y 
y^yy-(:iy^^3X*)Y'y'y^yy^:cy~m^ (A 
2 )ifima^ti. u-j^xy^ji'irAizX-oxm'iM^ 
im^^tl^ (B2 ) . o->'N-X7'f;l':J'4i?);i!fyb:t 
y^mif c{i:*rf^Jl 5 0 CmHz] gJgtg^$:h.Tfc 
0. (m CHz) ~8 CHzD ) T+^^r^ 

ijB2 m.mfii^bmmEVz bimt. x^ vi- 
y^^vvxm^^fit, 

[ 0 0 2 9 ] ai^jB2 *W«EVz OTTX-f -y^y 

y^vvxi^ 'L' p'Cyi'-c&SJ©^. X'f yf-swz a 

2 « 'L' U'<^l'T-ft0^rU-y>^t-^8{ig[i6$*l. 
^:V\ X>f •yf-y^^>''«;l'X{i;<?'>y:J'6-4^i;-fe 

[0030] a^t. {ii^iB2 3&«*«EEVz 13Lht:^:-:> 
ay/^U-^'5(0^Mi 'H' V'^Mc^O. 

»yf-SW2 3()^$ti&. i)-SS6-5{±fit8&$fll. 

6-4{cffijA2^^^ ;i!r'>y^'6-4Jl. s 
fc:J:0U-fe yh**6ll^$tLT>r^«.<O-C. ilf^yhmf^i 

m>^. ii^y^e-*(r)^i}'ri,f^yvi]rr-9X'hi> 

;<r'»'bffi*«PWM|si!S2 7{C{i5:*j§itS. PWMHISS 

6-6{4. ^^u-yi^mmx^^ixxm 

■f) . ti^y^(>-i<r>m!th:^^yvwizn^Lfzf'^ 

yifn)vx\zx 0SA*t®5r«7)T, 

-)^xy ^ )V9Xhh::iyfy^Q'mfmiR^z)f. 

y -y j^'t-:? 808!i)ft^V o 1 5rS . 
[ 0 0 3 1 ] 04 ( b ) {4C2 AT<7)»geofi^T* 
4. X>f >yf->-/y'?;PX{Cj:SX-< y^SW3 ONI^ 

m!®(nnivx0m,t. -e-f :J'o3 ytfjL-^' i /^i^fj^ 
yymimMz^^^vvxmi^rik^ts:'^. x^-z^yy 

{f. '3 0' fci-Sfc. CKOfifcJtlE-tS^^yP 

xif^wmiz^-h^tt. d^x^xn'^yhmfniM { *3 
1' . "3 2' . ■•) \izWonivx<o^-nifi^h1xi,, 



m 
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9 

10032} ±McoXotzm2mmiZ^mi. hy-y 

[ 0 0 3 3 ] 5rfc . o y ^^immz^m^MWis 

^^(Dith'O^ZT^ yyx^f y-f^Fvm&LXi>X< . m 
{3, 3y>'\V— ^5<oai:ft?:V^:7ori>-trj.-^'14 

JfflfeO^a-Ctiv^. mt\i. PWMI11SS6-6S-PAM 
(pulse ai3>litude nxlulatiwi) HSSfc LTt J:< , ^ 20 

<r>^, 04 (c ) «J:d'3:a}*g»*#'^ii. ^<^* 

^fci>T^s, ^mmm'^m.^mizii. -mizm 

[0035] 

izntxhmmzi^mT^h. 
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1 0 

[05] -jR«CDS^M^:/n>/^0T$)So 
[06] t^^SW^-vU y-Jayhu-)m^i:^^y'^ 

[ 08 ] m^^-^ V y 'Ma'y^ ^CO^^ y^^i^ 

1'2-UyX 

2-TUTyr 

5- ay^^u-i^ 
e-i-yy-mm,^ 

6- i-n^y:!^ 

6-6-PWMI11S& 

lO-D/A^J^ 

1 B-XhryHyl^-^ 
14-v>f :^oaytfjL-^^ 
1 5-b7>x^^ii>bo-;WgS& 
1 6" ^fA-U-/>^n>hn-;HHi8S 
1 7-yt-:^x>(ay^iF 
1 8-xtryH;i/3y hn— yPiHlffi 

SWi . SW2 . SW3 . SW4 -X>f»y^ 



(7) 
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fa) 



TJf 



URF 
(fe^lSOntHz} 



(b) 



8 ? 




[03] 




Tf-fe"& 



[02] 

(a> 



TE- 



EO 



3 



LPF 



^1 



5 -Bi 



D 0 



E 0 



Ci 0 




[061 



(a) 

3 rd 



TE- 



EQ 



EG 



■ ^ 

I —v., I LPF(fc-!30mKr) ^Bo 




Ml 
Bo- 
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